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Fabrication of Super Water Repellent Surfaces by Vacuum Plasma
Jong Joo Rha, Yong Soo Jeong and Wan Doo Kim

Key Words: Super Hydrophobic(Z4>5%), Plasma Etching(Z2F=v} o &), UV Irradiation(UV FAH)
Abstract

Super-hydrophobic surfaces showed that contact angle of water was higher than 140 degrees. That
surface could be made several methods such as Carbon nano tubes grown vertically, PDMS asperities
arrays, hydrophobic fractal surfaces, and self assembled monolayers coated by CVD and so on.
However, we fabricated super-hydrophobic surfaces with plasma treatments which were very cost
efficient processes. Their surfaces were characterized by static contact angles, advancing, receding, and
stability against UV irradiation. Optimal surfaces showed static contact angles were higher than 150
degrees. Super-hydrophobic property was remained after UV irradiation for one week.
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Table 1 Surface constitution and their critical
surface tensions™?

o Critical Surface
Surface constitution )
Tension (dynes/cm)

-CF3 6
-CF.H 15
-CF3 and -CFo- 17
-CFo- 18
-CH2-CF3 20
-CF,-CFH- 22
-CHjs (Crystal) 22
-CH3 (Monolayer) 24
-CF2-CHz- 25
-CFH-CHgz- 28
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plasma etching and after
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Fig. 3 Contact angles on (a) glass surface, (b)
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Fig. 4 Surface profiles of PMMA after atmospheric
plasma etching in air 5min and then CHF3

for 5min
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Fig. 5 Change of contact angle on plasma etched
PMMA surface; (a) before UV irradiation,
(b) after UV irradiation for a week
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Table 2 Hysteresis of contacting angles between
advancing angles and receding angles on
PTFE and PMMA surfaces etched by

plasma
Advancing | Receding Hysteresis
angle angle
PTFE 141° 138° 3°
PMMA 147° 138° 9°

Table 3 Bond energy of various bonds

kinds of bond Bond Energy (eV)

Cc-C 3.8
C-H 45
C-F 4.7
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